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SEVENTH SYMPOSIUM ON UNDERWATER PHYSIOLOGY
Secretariat and Meeting Management: Federation of American Societies for Experimental Biology

9650 Rockville Pike, Bethesda, Matyi•nd 20014, U.S.A. TELEPHONE: 301 - 630.7010
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Athens, Greec, I- 7tlS, oslu on Underw tr8 Pnys ology . ,2

. ....... July 5-1p, 1 8

Athens, Greece* ,

SPONSORS

"rl~eUniversity/ofPenntylvania Attendar:e for the 7th Symposium was gratifying, with
TheUnidersnaMedical Soclty a total of 298 r.egistrants representing 25 Countries. The
'rheU.S, Office of Natvalntsearch majority (65%) were from Countries other than the U.S.A.
The U.S. NMtlonnl Oceanic Tnd

AtrnophricAdmnmlhtratlun The Program featured state of the art reviews by
eminent authoritios, followed by shorter research papers
selected by the Symposium Governing Board from submitted

SYMPOSIUMGOVERNINGBOARO mini-papers. In response to the Call for Papers more than
ArlhurJ. MadthralhCh InnntJ 100 contributions were received, of which 46 were selectedNovel Mc~dir.ai Ffesoareh ma n~itute

Bothaado, Muf1nnd for oral presentations in symposia and 37 were programmed
as poster presentations. Symposia included the following

K annsith N, At!klvs topics:
Alfred A, EI:,vi

•fllmarcj 8),,nacelle Oxygen Toxicity
dirslnM, Clnrk Oxygen Sufficiency and Utilization Within the Cell
l•lvid 11. Elllott Metabolism and Thermal Physiology
CarlMC~nua Ihr Molecular and Cellular Effects of Hydrostatic Pressure
Suane K,.c)nhtuirn High Pressure Nervous Syndrome
Ja mfW. NMiI lr Cardio-Respiratory Responses to Exercise
Horhiqrt A. Saltzm3n Inert Gas Exchange and Decompression

Health Hazards
Lirbiira C. Nichohi, Smnposhium Manager

There appeared to be a broad consensus that the return
to presentations of intensive current status reviews

prodced omeunusually fire papers, and that the 7th
Symposium was a professionally rewarding experience.

A copy of the Program, Abstracts and Mini Papers
booklet is enclosed which will serve as the final. technical
report for the symposium.

". ..... ... ...

( A0QiI1~ /, rthur J. 13nachrnchi, Phi.D.
I /~' f I f Chairnman
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GENERAL INFORMATION

REGISTRATION AND INFORMATION
Athenian Lobby, Athens Hilton

Hours.,
Saturday, 5 July ............ .,.............. 1200. 1800 Tickets are 500 Drachmas per person and mult be purchased by
Sunday, 6 July ,.....,...... ..............., 0800 .1700 1200 Hours on Monday, 7 July,
Monday, and Tuesday, 7 -8 July ................. 0830. 1700
Wednesday, 9 July_ ,.....,.,..............,, 0830 .1300 VISITOR INFORMATION
Thursday, 10 July,.... ......... .............. , 0830 . 1700 Information on Athens attractions, museums and tours is

available ait the Symposium Registration/ In format Ion Desk,
For information of any kind, consult the Symposium Registra- Athenian Lobby.
tion/ Information Desk,

CURRENCY EXCHANGE
Noticelt about Symposium events will be posted on bulletin Exchange of foreign currencies may be made at the Ionian and
boards near the Information Desk, Popular Bank of Greece, located off the miain lobby of' the

P Athens Hilton Hotel,
SECRETARIAT
Symposium and UMS staff will be available at the Information
Desk in the Athenian Lobby throughout the hours shown above. AIRLINE RESERVATIONSLi Several of the major airlines have of fices in the Athens Hilton,
MESSAGES DO0 NOT FORGET TO RECONFIRM YOUR RETURN
Those who wish to leave messages for registrants during the above FLIG)HT,

hours should ask the hotel operator (Athens Hilton telephoneI
number: 720-201) for the 7th Symposium Information Desk,
Athenian Lobby. Messages will be posted on the bulletin board HOTEL DINING AND LOUNGE FACILITIES
adjacent to thvt Infornmation Desk. The Athens Hilton facilities Include the Trattoria, an Italian

specialties restaurant; the Taverns Ta Nissia, a tavern following
BANQUET AND) LUNCHEON TICKETS the Greek style; a Roof Top Supper Club overlooking the
Available At the Registrat ion/ Infformation Desk, Athenian Lobby, Acropolis; the Pan Piano Bar; and the Byzantine Coffee Shop

which is open 24 hours daily, The Coffee Shop Is extremnely busy
AN EVENING IN PIRAEUS and, accordingly, the service can be rather slow so allow nufficlent
oi Ue Sc'n ill s'lttu on Hi Jill Vct T I he heda t1 ih is (11 VaLltCii time In your schedusle If you intend to breakfast In the hotel.

omerlookhin tile Aegellin, III luiikiiiniaioi (Bay of 'Turks.~i andt
At hens (tl wi ~ilus tiwuitv vati lie sumt fromIivih ducvk where emocktils
will hie served. The Acitipolhs. I ighled III lit- ýtic stmci adds tit) [li SYMPOSIUIM PROCFEDIINGS
.spvvllretiti view. D~inner'i (Fish, Veiti Jutiditik':. Greck Stilad, nitll Trhe PROCEED3IINGS of the 7th Symposium will be published
tinlinli ed senvice it Achlma in li as! Ro se WineL' midi vnt c itte lhnic ii short ly after thme meeting. If you wish to be Included on the mail-

tiltiwIng list to recieve order f'orms; for the IPROCLIIDINUS when
available, plesse leave your name asnd address at the Registra-

'rickets ate 1260 1)ruchnsas per person and must be purchased by tion/information Desk.
1500 Hours on Sunday, 6 July.
lThe pri'ce 1tmeludes cocktails. dinner.i %kine. eiitettuiiiniewm, ttimi
tI Iltis pirta k nti m loll n t h~~dfol ie Illitoti . wkllit ha iliii thtroiugh itie all. CONTINUING MEDICAL EDUCATION CREDITS
cleat hitrotir L'ii iiilitL The program of the 7th Symposium, Including the Undersea

UNIS LUNCHEON Medical Society and E~uropean Undersea Medical Society ses-
The Undercsell MeitL ice Atii lsie Mttg.tiLii sions, has been certified for one CMUi hour credit for each hour
at hutl of a it ids wil the Skit ' Nadnw K roi iheini Meoi' in rl Iii iii', (if scienti fic se..sions attended. Certification forms are available at
itl (iak e p Iiii duingii a 11111 hein im 4 Ju- ti ~. ili At Ricil i1ll11 t he Symposium Registration/ I nformat ion D~esk , Athenian ILoh-

Ilotetby.

N ~Mif.''"... ...... ... ... ..



4.1

w~wi

Iu



PROGRAM

SATURDAY, 5 JULY

REGISTRATION AND INFORMATION - Athenian Foyer 2 Neurophysiological and biochemical studies In HL-N2-02
1200 to I BO0 Hours atmosphere at 11 ATA. 1. STOILOVA, V. KOLEV, 1.

DOSSEVA, IL. VENKOV, Ts. TENCHEVA, A.
DISHELOV and A. VARDANOVA

.1 Visceta ni ralltormat Ions, resorpt ions, and birthwelght
SUNDAY, 6 JULY aii irng let a rats exposed i)air at increased itOniospheriv

pressure, MI. E. HOLTON and A. L. ALAMO
4 Brainstunr evoked potential chainges associated with vat'in-REGISTRATION AND INFORMATION -Athenian Foyer tions ili nilddle-car pressure, B. M. CLOPTON anid J. M.

0800to 300 HursMILLER080 to170 Hors Analysis at'nmedical reasonts tor withdrawing niedical cut.
fitica tion at' 1 trss Ili corrinercial dlivers Iin t he LI.K. W . A.

UNDESEA EDIAL SCIEY ANUALCROSRIE
UNESCEANTIFICA MECETYN ANUA Modeling.t Ileasu relierrtits, anid miomenits oft Itnert gas ex.SCIETIFI MEEINGchanigeý P. K. WEATHERSBY andt L. D. HOMER

7 TIhe 0tlect s at cold strtess on ven1ous gas bubbtle prroductiton
WELCOME AND OPENING REMARKS fitntiat fittlowinig a (l-cnrresa ive. R. DUNFORD

anrd J. HAYWARD0815 -Terpsichore Ballroom 8 Sed1th~ o tlt 'vst ri i ie i cdb
JEFFERSON C. DAVIS, President, Undersea Medical decompressioni B. D. BUTLER, B. A. HILLS and T. E.

Society SUTTON
9 Thetrmal effects oft recrairpressed bubblvs, R. Gi.

BUCKLES, MI. E. COX and J. B. ECKENHOFF
(10 HsR"Its at' validattlirn test ing oft tlyirg-ilther-diving

schredules. B. E. BASSETT'
SESSION I I I Ari analysis althIle ellects t Irat hy perba ric oxygenr hasu~Ipon

DECOMPESSIO - lersichae Bat roanipressure redttctioni torleranrces Ilit rats anrd huna mts, D. E.
Co-Chlotnar :, H. V. HEMPLENIAN andt B. G. D'AOU5T VUTadI.A AL

12 Ptrysicoetrernitcal properties tit' the ii irtfoniic so rl'act air
%)830 Evaluaution at' differenit decompressiron schedulre s try surtrountd intg gas cayvitat ion it ricki 3 miclrobuliibles), 1. S.

tigarosu get bubbte. Y. MANO, M. SHIBAYAMA anrd H. D'ARRIGO
* MAEDA

0845 Thie teveiriplineit and~ testinig at Irigh tiltit ute (livting tables
uisinrg extrapolated U.S. Navy critical I issue Irressa re

*criteria, R. L. BELL, A. C. THOMPSON and R. E. SF-1SION 3
B9 ORGWARdatia enisso shdlT.D HYDROSTATIC PRESSURE - Terpsichrore. Batllroomi

0900 Not. lIutarrarr iectriiit~sitr StiCI~teS.T. . I-C'/Iirtttn.' 3. C. ROSTAIN and P. B. BENNETT'
KUNKLE, E. L. BECKMAN tard D. E. YOUNT

0915 The Ipertrrslorr/(tifl'Isiorr dilenrtilt: resoitlurtio Anrd claritici- t103(0 Artutc Iinjection atl phlenytrlir atrnu lorrg latencY evoked
toritiy sobt ticgus ~ itcli rig B *G. DAOU T, c potentitatls in g~turea pigs utnder high pressutre ticl aitin.1

YOUNG, R. WHITE, anrd R. DUNFORDP.0 KAFINJC ARE JRaitF.G
(1930) Iittutli Isin the ditagnorsis at dysbariv ostuarrecrosis antd t(lie HM

sIgnifI fanrce at suspected lesions. J. K. DAV IDSON, W . P. 10145 EvautrLitedt inticrt vi brato tort ati crt Lunrder Ithe comirpressit on ct-
3 teut to 5t AlA (He*N,*0,). K. SEKI, H. NAKAYAMATROWBRIDGE and D. N. WALDER h~ I ASD

0)945 Scruba (livintg Ilr pregnanrcy, J. H. G. RANKIN, E. N. LAN- an M(t H I . iMAi~TtSUDA ri 1 ritisentrstrr o4(r

PHIE, N. K.STOK smt D F. NDESONwitti N, Injections, J. C. ROSTAIN, B. GARDETFl,
MI. C. GARDETI'E-CHAUFFOUR anid R. NAQUET

SESSION 2 HIlS Dirtu.pa ii unrdter Ityperbatt cni ridItiation i i ratts, L. GRAN,
POSTR PRSENATIOS -Nevir/Amrrota Rot~R. COGGIN iand P. 0. BENNETT'

POTtEtRt 01((e PRSNAIth S t -r airthirs I tX ost l0.3. 11 .30 Chianiges Iin red cell inenmbttmne erity ties Ini rmani (ILL1it11g08,0-12M Colee ithtil attho!,sitnriluted dives at up to 55 hnr ill tieltiir t-rxygeri. J. A.
#los PACIOREK tandc R. F. CARLYILE

I reati nicir mt cttrdioavrscula tri dst'untiroli resLultirng trami It145. IectdaIrtroti ivpeite(reiv t!is i Vi lleu
cerebral air enibotisini D. E. EVANS, A. I. KOBRINE, thle axygerl nretstbollsni, E. MORILD turd J. I,.
E. T. FLYNN atini M. E, BRADLEY OLMHEI4EM



SESSION 4 SESSION 6

OXYGEN I -- 'rerpsichore Ballroom OXYGEN 11 - 'rcrpsichore Ballroni
Co.Chairmet. Y. G, ZORBAS and M. D. FAIMAN Co-Chairmen' E. KINDWALL and D. ELLIOTT

1500 The effect of hyperbaric oxygen inhalation upoan tile
ultrastructure af the lung alveoli, T. K. AKERS 1715 Induction of cytochrome P-45U by hypoxia and hypcroxiia

in vivo and in vitro, H. A. ROWE, S. F. GOTTLIEB and
1515 Alterations In axidative metabolism during recovery from I. S. LONGMUIR

pulmonary oxygen toxicity, W. D. CURRIE, P. C.PRATT and A. P. SANDERS 1730 Hydrogen oxygen exposure of' rabbits at 30 ATA with
multiday survival, H. E. 6RNHAGEN, C. E. G. LUND-

1530 On the influence of exogenous and endogenous substrate GREN and A. MUREN
accumulation on drug induces variations In glutamic acid
decarboxylase activity prior to oxygen high pressure ex- 1745 Effect ot normobaric and hyperbaric oxygen on cyanide In-
posure. B. E. SEGERBO toxication, T. TAKANO, Y. MIYAZAKI, 1.

1545 Oxygen convulsions In mice. Influence of nitrogen admix. NASHIMOTO and K. KOBAYASHI
ture. N. BARTELSON, -D. CRIBORN and A. MUREN 1800 Hyperbaric oxygenation: Tissue oxygen characteristics; in

1600 Hop-induced cerebral vasoconstriction, Its contribution to chronic, soft tissue wounds, P. J. SHEFFIELD

CNS-toxicity kinetics, B. BLEIBERG, A. LANIR and D. 1815 Adrenergic and cardiopulmonary responses to exercise
KEREM with air and helium-oxygen at I ATA, E. T. FLYNN, D.

1615 Tolerance of mice to pulmonary oxygen toxicity, A. E. EVANS, K. M. GREENE, D. C. LeGRYS and R. P.

LANIR, D. KEREM and D. GERSHON LAYTON

1630 CNS and pulmontry oxygen toxicity during Intermittent 1830 Differential pertformance behaviot after a 40-houtr can.

exposure to hyperbaric oxygen and air, D, KEREM, C. presslun to 450 MSW, C. LEMAIRE

BITTERMAN and B. BLEIBERG 1845 Influence ot exercise on ventilatory capacity at depth, A.
PASCHE atnd C. LUNDGREN

7TH SYMPOSIUM OPENING RECEPTION

2030 Hours. Pool Area
SESSION S HOSTED BY THE GREEK GOVERNMENT

POSTER PRESENTATIONS - Nectar/AmbrosIa Room

1500.1900 (Coffee with the authors 1645-1715)

Board #
I Stress and mental performance under water, P. G. A. M, MONDAY, 7 JULY

JORNA

2 Noninvasive vontinuous monitoring of diver pulmonary
pertornmance, M. J. ACKERMAN REGISTRATION AND INFORMATION - Athenian Foyer

3 Hydrostatic pressure: Its et'f'ects on cellular membrane Ionl 0830 to 1700 Hours
transport, W. R. GALEY, P. S. VAN NICE and C. V.
BEATO

4 The effects of prone immersion on lung f~ntloit, I. TH SYMPOSIUM ON UNDERWATER PHYSIOLOGY
DASKALOVIC, A. HASHIMOTO, E. H. LANPHIER
and W. 6. REDDAN

5 Thoracic shape, lung volume and diaphragmatic contrac- WELCOMING REMARKS
tion during~ ltmmrslonV-D. MINH and G. F. DOLAN 0830 Hours - Terpsichore Ballroont

6 Blood metabolites In resting and exercising rats at various
partial pressures of nitrogen and oxygen, R. de (. HAN.
SON, R. M, GRAY, P. SMYTHE and K. G. M. M. A. J. BACHRACH, SyhaiSIt i r ('hir:imt

ALBERTI C. J. LAMBERTSEN, Universirv I/ I'i' iy/v'o 'di'uf (e'm','r

8 Emergency thermal protection for saturation diving, S, G. ALIVISATOS, Unversitv til'Alti,•o
G. H. EGSTROM and A. DICHARO

9 Heat stress during dives in warm water, 1. HOLMER und S. MARKETOS, S,,rr,'tary Gsnerai, Minisr' of Socitl Scrvic,,s
G. KIHLSTROM

10 EfTect of' body temperature and comiposition on recovery
from hypothermia, J. B. MORRISON, J. S. HAYWARD
and M, L. CONN

I I An electronyogruphlc study of' shiver In Immersed human
subjects, P. A. IAIZZO, R. W. PETRY and R. S. POZOS

12 An analysis of emergency healing requirements for person-
net transfer capsules, E. H. WISSLER

6



SESSION 7 9 'rhe etfect (it alcohol on tile card iovascultar adjust ments oft
the dive reflex in man. L. E. WWITMERS, JR.,

OXYGEN TOXICITY - Terpsichtore Ballroom L. FAIRBANKS, S. BURGSTAIILER and R. S. POZOS
LVhuir~nian H. SALTZMANI Co-Ciairn/ii:oo M. W. RAIJONSKI t0 P1,lniontiry fittiCtioll in diver%. MI, CIMSIT antd V. FLOOK
Rappiorteu,'t A. B. FISHER I ~ gt~oiadILqeiyo er deditgo.isi

0900 Review: Current concepts of oxygen toxicity, J. CLARK tmntiidii.S.MGOOIanA.IRAO C
0930 Mechanism(s) of central oxygen toxicity: A re-evaluation, 12 nttncofheisrtryfftadswlongnth

M. B FAIAN, . 3 NOLN, B E.DODD I. .cardiovascular response to simulated diving and bruath'
WAECHTER, R. C. DIRKS, K. HAYA and J. A. hlii.T .HAGadC .PN
ZEMPEL 13 Ventilation, pattern olt breathing and octivity (if

0950 Thecental ole f amona inOUPindued onvusios, espiratory muscles in awake cats during oxygen-heluni
E.s W.h cen Stra oeRo and nA. K. SINHPidcdonusn. sitmulated dives, G. IMBERT, Y. JAMNIES, N. NARAKI,E. W BANSTERandA. K SINH3J C, DUFLOT, M. HUGON and C. GRIMAUD

1010 Coffee and Poster Presentations 14 Physiological responsesv to nimtiersion at 31 ATA
1040 Changes In call volume following hyperbaric exposure: A (Seadragon IV). MI. MATSUDA, S. K. HONG, H.

manifestation ot oxygen toxicity,.1J. POOLEY and D. N. NAKAYAMA, H. ARITA, Y, C. LIN, J. CLAYDAUGH,
WALDER C. LUNDGREN andi R. MI. SMITH

1100 Lung A~rP turtlover during oxidant stress. A, B. FISHER is rhe effect of water temperature on vital capacity during
1120 Protcetlon fromi pulmonary oxygen toxicity by t'reatment head-out immersion, D. 1. KURSS, C. E. G. LUND.

with low doses of bacterial undotoxin, L. FRANK, M.i. GREN untd A. J. PASCHE
CHIANG and D. MASSARO

2140 Evolution of pulmonary diffusing capacity alter deep SESSION 10
Saturation dive: with high 0, level during decompression.
Rt. H. HYACINTHE and B. BROUSSOLLE

OXYGEN SUFFICIENCY AND UTILIZATION WITHIN THE
CELL - Trerpsichtore Balltoonm

SPECIAL FILM Chairnian, A. KOVACHI Co*CJhuirftnan J1. C. DAVIS
1200 Hours.- Terpsichore Ballroom Raljporfeur: L. A. KIESOW

The Duke 650 Meter Dive, P. B. BENNETT 1500 Review: Current concepts of oxygen sufficiency and utlliz.n.
tion withini the cell, F. F. JOBSIS

15S30 Use of aort ic body aid caroti h( ody cheinorece~ptors ats inl.
terna ptI~robes to monitor t issue oxygenation. S. LAH IRI

POSTER PRESENTATIONS - Nectar/Ambrosiat Roomt 1550 Heterogeneity of capillairy distribution lind capillary dir.
0900. 1200) eulatlon in mamnmalian skeletali muscles. E. MI. RENKIN,

S. D. GRAY, L. R. DODD antle B. D. LIA
SESSION S I ti 1 Ret Iinal oxitnet rywith hypetcapn ii atod hyperbaric oxygen,

PSYCOMOOR ERFRMACE AD HGH RESUREF. G. HEMPEL, S. R. BURNS and H. A. SALTZMAN
NERVOUS SYNDROME 1630 A mucha nisni for tile henelicia I effect , if typerhat'ic oxygen
Board # onl statphylococca lost eonqielt s, J. T. MADER antid G. L.

BROWN
2 A theory ot itert gas niarcosis, B. FOWLER 1650) Coffee and Poster Presentatluns
3 Assessment of the hligh pressure neurological syndrome

(HPNS): A new method of measuring tremor In an animal
model. 3. A. BAKER, MI. 3. HALSEY, B. WARDLEY. SESSION 11
SMITH and R. T. WLOCH

4 Genetics of variability In susceptibility to HPNS 'rype I METABOLISM AND THERMAL PHYSIOLOGY -- Irp.
seizures in mice, R. D. McCALL and D. FRIERSON, JR. sichore Ballroom

of eletin fr depdivng EE anl pr. Chairman: K. BONDI; Co'Chairinuii, M. MATSUDA
foi-manc), J. C. ROSTAIN, C. LENIAIRE, MI. C,. aprrr.6 GIO
GARDETI'E.CHAUFFOUR, S. DOUCET and R. NA. 2720 Review: Curretnt concepts ot nmetabolisnm andi thermal
QUET physiology, P. WEBB

6 Modificat ion of elect rophysiological sleep untder the hyper- 17510 Ai a unalysis oft heat stress tinder ltyperh arie conudli itios,
banec onvirotinient (.11AlA, Ie-iN, .0,, .34 days, 3 divers), K. R. BONDI
K. SEKI, H. NA KAYAMA antd MI. MATISUDA 18100 Cont ributitn of metabol ic iiud respiratory hevat to co re

temperatuire gain after cold water Imumersioni. NI. L.
CONN, P. A. HAYES andi 3. B. MORRISON

SESSION 9 I 830 The metiabolic anud t hernma I status (it divers dur inig
sbnitlated dlives to 55 liar, MI. P. GARRARD, P. A.

C ARDIO. RESPIRATORY EFFECTS HAYES, R. F. CARLYLE and M. J. STOCK

Board 0
7 Inertance as a factor in uneven ventilation it (living. J. R.

CLARKE, M..FSE and NI. J. JAEGER
8 The -trrhythnuogenic potency of hydrostatic pressuire onl

cardiac conduction. T. J. DOUBT and P. MI. HOGAN
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SESSION 12

MOLECULAR AND CELLULAR EFFECTS OF HYDRO- SESSION IS
STATIC PRESSURE

hoard # MOLECULAR AND CELLULAR EFFECTS OF HYDRO-
STATIC PRESSURE - Terpsichore Ballroom

I A study of the specific actiotn f' "per se' hydrostatic Chairman. L. BARTHELEMY1 Co.Chairman., M. J. HALSEY
pressure oil fish considered its a physihlogie•i model, L. Rapporteur. A. G. MACDONALD
BARTHELEMY, A. ELAUD and A. SALIOU 915 Review: Current concepts of molecular and cellular effects

2 Osmotic fragility of erythrocytes: Effects of hydrostatic ot hydrostatic pressure. A. G. MACDONALD
pressure wuid pentanol. A. C. HALL and A. G. MAC-
DONALD 0945 Effects of hyperbaric conditions on the multiplication of

Echo I I Herpes Simplex Virus (Type I and Type 2) In
3 A mathematical analysis (if high pressure and anausthet' (tissue culture, C, CHASTEL, L. BARTHELEMY, A.

etfects. M. I. HALSEY, A. F. MOTT, C. C. SPICER atnd BELAUD and A. MICHAUD
B. WARDLEY-SMITH 1005 Effect (t' hydrostatic pressure on active transport,

4 Contrasting actions of' hydrostatic pressure and helium
pressure (lin growth ot' succ/Iuropikiwes 'er4'visia('. S. R. nmetabolismi and the Donnmn equilibrium in humanprssuM andR. Ewt MARUI eerythrocytes. J. M. GOLDINGER, 3. S. KANG, R. A.
THOM and R. E. MARQUIS MORIN, C. V. PAGANELLI and S. K. HONG

5 Effects of dlifferenttt norntoxic hyperbaric exposures oin 1030 Coffee
glucose, lactiate and glycogenc braln concenttrations, T.
OBRENOVITCH ad F. BRUE I00 Eftl'ects of high hydrostatic pressures on Ni+ transports

across isolated gill epithelium of sea water acclimated eels
6 Toxic effects of oxygen on the functions of pulmonary Angillu aanufllla. A. J. R. PEQUEUX

cytochrome P-450. G. H. GURTNER, A. SYBERT, A. 1120 A quantitative description of' pressure.itduccd alterations
KNOBLAUCH, N. BRENNEN. M. PEAKE and J. T. in ionic channels of the squid giant axon. B. B.
SYLVESIER SHRIVASTAV, J. L. PARMENTIER and P. B. BEN.

NETT
1140 Tratsient versus steady state effects of high hydrostatic

pressure, K. T. WANN, A. G. MACDONALD, A. A.
SESSION 13 HARPER and M. L. J. ASHFORD

12()0 The effects of high pressures of Inert gases oit cholinergic
INERT GAS EXCHANGE AND DECOMPRESSION receptor binding and lunction., J. F. SAUTER, L.
Boa.rd N BRASWELL, P. WANKOWICZ and K. W. MILLER

7 Study on definition otf maximunm permissible gas flow in
lungs during dcvomln.cssion. J. PARC atid J. LE
CHUITON

8 Evaluattion at' decompression tables by a model dnscribing SESSION 16
bubble dynamics in tsue. S. MEISEL, Y. TALMON and
D. KEREM

9 Computer siniuh latlon t'diffusive gas ntixing in the luhng at HIGH PRESSURE NERVOUS SYNDROME
10 ATA, H. P. VAN LIEW Chairmn.- R. NAQUETI Co-Chair.ran'r J. VOROSMARTI

It) Sonic rNceIt cxperi mn t s on bubble ftornmation in super. rfappofrteur' D. MILLAR
saturatled gelati., D. E. YOUNT, C. M. YEUNG and T. 1500 Review: Current concepts of high pressure nervous syn.-
D. KUNKLE drome. J. HALLENBECK

1530 The effects at' general anaesthetics on post.synaptic
responses, H. J. LITTLE and W. D. M. PATON

SESSION 14 J550 pharmacological investigation of the high pressure
neutrological syndro~me: Brain monoamine concenttrations.

HEALTH HAZARDS S. DANIELS, A. R. GREEN, D. D. KOBLIN, R. G.

Board A LISTER, H. J. LITTLE, W. D. M. PATON and E, B.
SMITH

I I Microhiologicidl studies on acute otitis externa In satura-
tion divers, S. R. ALCOCK IhI)0 Prevention of HPNS: rhe possible use otstructurallsoiners

12 Ani epide niological study at'fatal diving accidents lIt two of anaestbctics. B. WARDLEY.SMITH and M. J.

commerclal diving populations, M. E. BRADLEY HALSEY
13 Drug therapy of' decompression sickness. B. BROUS. 1630 Rapid compression with trimix (He-N,.O 1 ) P. B. BEN-

SOLLE NETT, R. COGGIN, J. ROBY and J. N. MILLER
165(0 Coffee and Poster Presntations

14 Decompressio sickness in commercial diving po)pulIlion.C
M. R. CROSS and L. A. BOOTH 1720 The effect of' high pressure onl cooperative lipid-protein in-

IS An evaluation at' cardiopulmona ry rcsuscitatiiin tuti teractio. H.J. GALLA anid 3Ih. ,TRUDELL
niqucs for use it t (living bell, R. MVERS and M. E. 1740 Currents hi a voltage-clarnped vertebrate neuron at hypcr-
BRADLEY baric pressure, J. J. KENDIG
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1800 Diftere otial effrects ot pressure on the nianin f~ itiian cent1ral SESSION 19
nervous system., P. G. KAUFMANN, P. B. BENNE'TT
and J. C. FARMER, JR. CARDIO. RESPIRATORY RESPONSES TO EXERCISE -

1820 Somatic cvoled potentials in nmonkey during saturation 'rerpsichore Ballroom
dives (He*Oa and He-N,-O,). M. HUGON, K. SEKI, Chairman: C. E. LUNDGRENI Co-C/iairman: B. BROUSSOLLE
L. FAGNI and i. C. ROSTAIN Rapporu'ur: A. A. BOVE

1840 Differentiation of' the two components of' tile conVUsisois 0900 Review: Current concepts of' cardlo-respiratory responlses
stage oif the HPNS in vertebrates, R. W. BRAUER, R. W. to exercise, L. FAGRAEUIS
BEAVER, H. W. GILLEN, W. M. MANSFIELD, JR. 0930 Exercise nictabolisni in humaons on acute exposure to at 5.8

and . D MCALLbar normioxic oxyholiumn environment, R. de G. HAN.
SON, R. MI. GRAY, M. MI. WINSPOROUGH, R. S.
McKENZIE AND K. G. M. M. ALBERTI

POSTER PRESENTATIONS - Nectar/Amnbrosia Roomn 0950 Comparison of mietabolic responses and growth hormione
1500-1900release during submaxinial exercise tit man breathing
15001900heliox or air at normal harometric pressure. J.

RAYNAUD, P. VARENE and J. DURAND

SESSION 17 1010 Break
1040 Effec.ts of exercise and hyperbaric air on ventilation and

METABOLISM AND THERMAL PHYSIOLOGY central itispiratory activity. C. M. HESSER and F. LIND
Rrtr ~1100 Inspiratory dyspnea during exercise ait 47 ATA, J.Bruird #SALZANO, E. M. CAMPORESI, B. STOLP, H.

7 Energy and body fluid balance during a 14.day dry satura. SALTZMAN, W. BELL antd D. SHELTON
tion dive at 31 ATA (Seadragon IV), H. NAKAYAMA, S. 12 Cabndioxide rtninwith unewtrwr nthe

K.HN, .CAYAGN. MATSUI, Y. S. PARK, open ocean. J. DWYER, J. W. MACDONALD, B. W.
Y. OBTA, K. SHIRAKI and M. MATSUDA SOPadA .PLAI

8 A computer miodel designed to make rapid predict ions of' 1140 Cardiopulmonary f'unctions and maximial aerobic power
diver temperature changes. S. WILCOCK and V. FLOOK during a 14-day saturation dive ait 31 ATA (Seadragon IV),

Y. OHTA, H. ARITA, H. NAKAYAMA, S. TAMAVA,
C. LUNDGREN, Y. C. LIN, R. MI. SMITH, R. MORIN,

SESSIN 13L. E. FARHlI and M. MATSUDA

OXYGEN TOXICITY UNDERSEA MEDICAL SOCIETY ANNUAL BUSINESS
Board # MEETING AND AWARDS LUNCHEON

9 Comparative effects of various protective agents upon
acute cerebral hyperbaric oxygen toxicity fin mice; Par-
ticular interest of sonic benzodiazepilres. F. BRUE, P. 1215 to 1500 Hours - Hesperides Room
JOANNY, A. CHAUMONT, J. CORRIOL and H.
BROUSSOLLE The Suzanne Kronheiml Memorial Lecture, presentation of

to Effect of excessive oxygen upon the capability ot the lungs awards, and business meeting. See General Informotion section
to filter gas emnboli. 0. D. BUTLER and B. A. HILLS for ticket infornnation,

12 SEM observations oft oxygea toxicity in guinea pigs ex- SUZANNE KRONHEIM MEMORIAL LECTUREV posed to continuous 100%, 85%, or 75% oxygen at I Mental activity related to the blood flow and metabolism
ATM. A. E. McKEE and MI. E. BRADLEY of the brain. D. H. INOVAR, University Hospital,

13 'rhe influence of Inert gas concentration on pulmsonary ox- Lund, Sweden
ygen toxicity. MI. R. POWELL and H. D. FUSTV

14 Brain GABA and cGMP as indices ofmtabcttolic lesions in PRESENTATION OF AWARDS
CNS during acute oxygen toxicity, MI. W. RADONISKI The Albert R. Behnke Award, The Stover-Link Award,
and W. J. WATSON and The Oceaneering International Award

I5 Pulmonary prostaglandin metabolism during normiobaric
hyperoxia. C. L. SCHATFE aind M. MI. MATHIAS ktEMARKS BY THE INCOMING PRESIDENT, PAUL

WEBB
AN EVENING IN PIRAEUS
1930 Hours
Buses pick up registrants at the Atheiis Hilton, arriving at the Na. FOLLOWING THE LUNCHEO)N, AFTERNOON AND
tional Yacht Club In Piraeus m' 2000 tor cocktails, dinner and EVENING FREE FOR INDIVIDUAL PLANS.
entertainment. See General Information section for ticket Infor-
motion.

Bume depart National Yacht Club at 2300 Hours for roturn to
the Hiliton.
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SESSION 20

INERT GAS EXCHANGE AND DECOMPRESSION - Terp- EUROPEAN UNDERSEA BIOMEDICAL SOCIETY
sieliote Paliroorn siehte ~alloomANNUAL GENERAL MEETING
Chairman: H. V. HEMPLEMAN; Co.Chairman and Ralporrt('ir:,
K, D.REIMANN

0900 Review: Current concepts ot inert gas exchange and de. 1830 to 1930 Hours Terpsichore Ballroom
compression, P. WEATHERSBY

09.30 Species independent maximum no-bubble decomprlersion
from saturation dive, Y. C. LIN D. H. ELLIOTT, President, EUBS

0950 Determinationt' safe lissue tension values during the sur.
lace interval In surface deenompression schedules ftr
heliumroxygen dives, P. 0. EDEL

1010 Break
1040 Assessment of deconmpression Iprotl1es and divers by doil- .END.

pier ultrasonic monitoring, R, Y. NISHI, K, F, KISMAN,
B. C, EATOCK and G, MASUREL

II 00 Monitoring bubble formation with all integrating pulse
•echo ultrasonic method, S. DANIELS, J. M. DAVIES,
W. D. M, PATON and E. B. SMITH

1120 Migration of lung surtfactant to piutlmonary air emholl. B.
A. HILLS and B. D. BUTLER

1140 Prevention of decompressiot sickness by combined
eyproheptadlnc.amphetam ine treatment. C. CHRYSSAN.
THOU, L. RODRIGUEZ and P. BRANDEN

EUROPEAN UNDERSEA BIOMEDICAL SOCIETY

SESSION 21

HEALTH HAZARDS -- Terpsichore Ballroom
C/hairman., A. A, BOVEI Co-Chairman: C, CHRYSSANTHOU
Rupporteur. D, H. ELLIOTT
1500 Review: Current concepts o1' aural barotraurna, J. C.

FARMER, JR,
1530 Mechanisms of aural barotrtuana. J. MILLER, A. AX.

ELSSON, D. McPHERSON and W. POTTER
1550 Water-borne microbial pathogens and diving en-

vironments. 0. P. DAILY, S. W. JOSEPH, J. D.
GILLMORE, R. J, SEIDLER, D. A. ALLEN and R. R.
COLWELL

1610 Man agement of health hazards associated with tihe salvage
of toxic chemicals using a saturation diving technique. A.
MARRONI, J. GETHING and D. ZANNINI

1630 Break
1700 Review: Current concepts ill bone necrosis research. D. N.

WALDER
17.30 Abrnormal bone and carillage colltgell mletaholisnm in cx-

perimentally induced dysbarlc osteonecrosis. D. B. PAR.
SONS, M. E, BRADLEY

1750 A detailed tiislological and radiologkal contlrolled study of
selected bones trom divers, C, R. WEATHERLY, W. M,
PARK, M. HADDAWAY and I. CALDER

I•10 The elficacy olf spilLi anesthesia .t high pi'essurce, 11. F.
NICODEMIUS, H, McELROY and R. I EVY
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MINI-PAPERS

7TH SYMPOSIUM ON UNDERWATER PHYSIOLOGY

In the interest of space, references have been eliminated from the following
mini-papers; however, all papers will be printed in full, including
references, in the Symposium PROCEEDINGS.
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SESSION IX CARDIO.RESPIRATORv EFFECTS I

hyllertonic. (01i rtfnn/Xg) at. 1 AlA inesttilu. It should be patinted nut that the liii UI11(l ill NA1111 11101 ItAiI(I iiAt r if AI1 M (ii DUIt NGl itAlt[itt 101111 i6iMlne-lirierslnrr uirtr flea land nearioality ware. tlote coriirrarabie lIn all COrer' Anvlyl L. t 's', (I qt 1 5ifndre errilan A.,11i 1 i Sj. 'Urt liirori iiIeaxiarlimental coulItiti lio qi'., I Al A rirnilise 1 31 rAon, ant I AlA invtrllvnrl. The I'llimnr.t16&, biie'itt t of iro I
treatit Ittlt clearance di to it chlutaity dv rli o iritilerstori at iAlA nardive, nut liteY0l0n0,h 41 0l'r, AtItt 10 i~t o tt'O Ottý 11il~, ,

eddto dacreasa at 31 ATA (from 13W12 to tytt ni/trite) eatd at t AlA post-
die f~n t~~ t it i/i), I itleafr, oaita ht h otindlitiiersiinrtey reduce, tire vital raijmcl tyt Atltre iracirrlsr hee tr'aditional lytaeranca in the I moasnsit d luresi a t 1 at in part doe tr a di faorencu lit beatt aar' Iad to tiydrneta tic tri leo , In i idltt hat h tar inIntratlinracic Inodtire flonlerolar ftiltration rateao tiq l .1 3). Haowevr, driutiro I urir vutuirna tiied lri'etariltt% ini inflea'ttlvrind e 0u~ ci

nottcedatn tarttdany for At to nacorver 6Utr 11ierti atc Ion, A eouitttrill I ti rtri~A t Car~Dep It sauch a tnrw rhadVtifference in, the Of ret' of fintrae inn ditorts Is, thuru tiroract c blo od trl t 147cid yI rin nedy n
1
ieloni 1vIneatIowetre no difAferences to the rata of oerit inn of Na. K. ureai, and totla I sthnt it sues e aS 0a Po vi lit n l tio t haiti W illw coolsdied innl t.oil cii nil fhit oi m ri Yer% ubai tan ca% under the threeaa P aa tl~ aentI cundi tiiina , This Iindircates that thn' Inctitteev In At.

fractional reaibsnrptten of esmotic suaubethicet Is reduced at 31 ATA And at I AlA
ensid ivta, Such a nato Voainca nf natrtuors is to the face ttf A ttenua tio trif' As a a LL ill ro1"te rta ll ont iloliircs wiv atiooted the Inl ovtiir of II fri I Intdi urns it duetring imaaadrio at 31 AlA ant, at I ViA pn tdv toe td to A s iget ttcatit utter', to rille.urei' O i' l Vi C itl tilrt tac inrodt coittll i nir, Yar tuneý "in tiro'' tdi ffarnca to he fra water i ca vnce, Th I ottr oil n mae aound .011 trltri n vrhoettnntl rttenintonri tonyc lileta I e I, tntl dl t vi tillion tti rmnrni: itiwiloidurnog trreiaaiaraion in all eapertcentsf arid Increased to i1.4, .t0,5 and .1.0 ift/ coooi
mle du ring thle seacond hour ur itanarsten at 1 AlA peliatV e. 31 ATll end I AiA me~t.
dlvu, icala "tiai, I ndica tdlttea that the fraa aa ter teabsorptitiur during thd lt"wech 3 Aitd 9 viol Otto VAne Aukdi tid ini dt1tori 4 ol'0 tt''irntIriersierin it (:, eta lblt.ien at 31 AMA and at 1 AlA pnatdioa than at I ViA tranive. At, uiri'l11Y. siItlti eIt liri eas vta~ied tthrout~rinvllot ,Irivronrinec W1,1tir unit.rtwaral the mtiw eltvda of dl oraltoi realienna was toga live ( cerrel ated with oIneromed A NUrotiuhe wats wo'rn Atid lIn 'I tiilhedt-tnot I acrol tilt n i tith'ocerto Wareurinary Ah~l eacretinti ( r *-T.b 1, t IPS, owever, thir litr lured'I i as l not vet Oielm O'ttl truk% Alnt' ruirureil ti'tatt'rl 31t0dd1ii n o rtitealways acerninpenitle by a reductio an iv1 ort nary at dosttonn ee ccctitoit, Al thouoth ticOF 6 Il iO oi rtld li n0 A nd I 30 it itr nnrturr to 1itlti'M [It',
the underlying mcacbeeln fon? toi Iaitbeveisarn con rot be Irfolineed, it tray hrt monntvcr tani cvnit 1 ire c Ilrlt ulleranr ni ie

ni u'd to thea fact thdat the dograe of iotma thuraci c hilved patlong dor IOU Ailt (i 11011-ctY wasl rnc'rdnr reliIt Itt Only At ?J Iirt inutt I niterylc, Whimne orlIiriatenalon (aI indicated by the noaria tc I apedenca, the o tru e Indax, anid toegrtipave ~ a Ircrc unorui vo i i tulwvcot
c ardliac I ndex) wat iowan at 3i ATh and I ATA 1100tdivtw thtan at 1 ATA irrediyu ae ~ t Maceral ofM~ thiA di n vs i' ed nior ha!te 101 c eve Wis II 1 iri An nit I chds, Alt -
TA he a ftindings alan soggestI that the adatilafettnr dul. on(or the iilhlb fi en no In c lfwaiIndl)l(f itil'sto c ati

1
4tdviati o tsr'ln

the Mnrct-aldus tercee sya lath (whi ni is conesdtdt aonartprpe h i' y, di' nerono tatic Ild line Act cut c0-lion tiaseva yap n (Ion -pisi d atnAt. ITS ,t A.fe onrI nleelo natriocasi"aj dvrnýlnvij ntrfociha diffaretit ronytt foA r theen alvidltyi Iatly0lii tt1iiitrtriitilAiiiumoit
'"nhibltteti of ADIl (which accan uad ato be jriontiily reaurnurible ten inaeentirndiuraa),lie 115 timO reI u tIc.1, oW At iAMU',tllt'olvit% Ill A crihjecto art' SlinchI nIs itrll -'141

Inlert nai, Otatris 's'E. In I I II I, lotrodlatit p upotin iiititrt'o iri itiuap c, a roilli il
Ki to ititio in til 941 nof titl 'ltie- titratc1 ol00, l ioel v a tlue 111 lIft el 'inli i atit rtiffule .
P11 bti' l h Atlnlaty lairon titi'l . ultetttnuttrtls linwevoni withint 2, thin. ir tvor tion pn

N ~veuviedt o tlintIitw>'t dr re(tico tit t yr. ACWast colnly Af fecteil tiy wattiel toopta..4 ATA (pnadlve) Civ. ur n mal va11 ccuP (t cit 1rerertt In rhou oLiter- -til nil ti v.ne forcorn ur Ialle li reiii ll I, As ritnvnt'tt of oiinlrvelol ,il ci.h tilt' i iiiarmnrita liiil
sil 231 ATA Att 1.111+ l intlw i h1tlt' of n ati rtsllt itmot. t14lruirr l lIt % 1A 1 nil r utal 'itoi fori trtinll, it1i11 .~ vi mi lollnl, hl-itri e & w n o i tifi, 0 1411 lctit ll t ,eiii 'n tite rr 'll' ,1 'r~. id a t~i Pritt- ono c, htho'llpch AC1 Inj 3101; voilt' cot 1)4,.6 .j Ct or- A r'.lniririiui rititnol onl.

.rti li 11111 InI 20' C watu", flar Vt attivlt bito i I 'vii tai pro't. 11111tr ; iritel teamir Av~ TA ttretrloyal0 v oxst") 'Alt wtall 4r I tittill), 410% rjivp (1 10)!),it A Itilti,
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tt 
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CARDIO - RESPIRATORY EFFECTS SESSION IX

105- City Hacd-Out hnornirixorinnt2oaWainr Dr hIlld distribution iii the 35'k water However, such adjusotments uliparenti
-orrctrini n tile too)t and the watni water, After time inriIttiat i,5t droll In Vt in

I~~~~~~ dsoi eo Sos V ot water there was a further r~ductlos by 2.21 during the Immnersion period.
'AL'M yec nA turme of this slower change It, still open to speculIatlont, In edditlon toV)0 the hydrostatic effect on At cidn n3otetrter rbal rte

orent of cold oesoconstrlotion In 2 0 C ester eccounting for fart of' the unirl,
aril Iocreasing, dropi In Vt, the possibility cannot ow eocludd oeeta

I soite of the Vt reduction toward the end of the enposur to 0 C e~ter was caous
)a~ .1. do by lessening of neurio-nuscular yrrrflornllaote.

the crucial role of blood redistrlibutlon for, the observed effects Is
2iie furth~er borne out by the gains III Vt achieved by the splplicatiOnl Of Venious sltd.

loil at aI the ha:isalue nianevoerr. (1,3t end 6,01, respectiwaly). The effect of the
85venious stasis is t oalo blood to accumulate distal to the toursigiuets, Theincreased i'iiratboercic pressure genmerated bc the Vaisalce maneuver forces

'.3 ----- V.4 n4 -iblood out of the chest cavity (cf, 4), After the Initial drop in Vt by f,71
upon ineearston in 40

0
t water the Vt; rapidly recovered alnost to the pre-insoer.

lion level, In all likelihood this reflected, after the Initial intrease In
intrathoracic blood colovns, a redistribution of blood fronl the chest cacity to
pe ripheral vessels whoco we re su bject to thefslcorwllulatorp vesioodilatien,.

ieslarh Abily, when the sub~jects were protected b4 a wet sit And contitrtabll
rigz vta caaciy VC)In t' %1t~niniton ornt on-rmarionin loot eater the loss In AtC can the sAnte (1,1 nd eqtually raipid. as It was

F~ 2 Olalcaactyic) 0 heduIn rr-iotrmo itifil when they were naked andtshicering~i to C Giltwatr. It is therefore reasl-
(dryi jolt head-oult Iorwienlti In go C weter, The erffects of yen- copable o 0concud that tioth that Part of the inifathoroli: blood redistribution

vn o reil a n. oeioo oou iof Ip tourniquiet Ono arcs, and which depends on peripheral col ,atoconstrIction and that causied by hydrostaticlg end th "Alsln Mnnus'erare shon, M The nalutts are nearsto, ow3toB oer 0wt see eboisw in f or V sujc% fet of the esnversion were of the saeo magnitude in t he twn corditions,
"Ias'dlie ijo Jr~ntil e sanA Vailses fur etefUP~lreiti obtalMned duringo It fotlIowa front the present observations that when long voluires are great-
relate tIroe span. oreod doninti; itanersion, And possibly nong-insoerslion, the subjects& thetil sitawl-

tion should be consildered, In addition, to th#extaenit that totrathorecic blood
Ilisumnofl he nsoeiat h~-i rducion r V upn ilierion as naf too iesho seconidary effects oil cardioeyrtr utiteoult i

,itnrotelic urilitly dhJiffertoy wter tenredutiore I2t- VIC s od ). The lower- trapping, chaoflltc in ocompliaoce (2, Ti and aerIIIlc output (I), these ellac nayifl;; ý6feiy direring ater teperaturs (20c,3ý59untdelsolberscodifiedtoblsocbanges ind ytherrog al strthermVontrssoOne also notes n thattatcWA,,
thof luogs' ceplacity to ftold air wet presunmably caused byesdewe ater trielersInn, presrsiaably through per~phoral caisoditatto, alcotit otioslt'triy

t'sri biutin Of illood forimntetr hrlit oa tvses fIsnto cauntotracted the hydros tatic efiect Nortdewcwad throughbout thy neutral tnilpera -
rit los nn nuiotby the foo t tha t xorteri a 1 s s isOn tha entresti ties prouvent- tute issiern ions. This inedica tan tnat V il high Icoporaturest te eit rxrne I hyror-

ed Iiis first crop In At In 20
0
t water, Toe nJI htreduction (2t) In AtC de- static lunld durng nyInevorst on nay, be ocercootat by in tnis soul l Itydu:ot

spiut, the use of the aierturla stasis tiap be ascr bed to blood Inoceolft noit pre- iortws, A now piiace oif ecidence is presented dellnnstoratn htpyioty
senntod for the totirn iutises. Thre At in water of neutral teonoira tire o3t0t) rif. 0ii ntficant tooling tay occur :A the Sot ted illolorsed siit t ieasneo
ibainpnd at. the Initiai VinsIorSIOn cudil, lbs inean feduction Of bin7 in in 90olt2) subJoctltu. sensations and sticering (of B), I
tI'irceuvettt with 14 Other 1ttodiosyielding Ao avrage Vt redouttOll of V VIof,)
It oty therefore too concluded tha oatr 111,tiie t 'lit'ltui of blood
ion to hydrosta tic itImicensl Ion effects, there were no filither najor idJus tiretiMsC Iltorecave and aunefunIedgreesoc. ciii appeer hI IInctic
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SESSION X OXYGEN SUFFICIENCY

AND UTILIZATION WITHIN TilE CELL

P2 CAROtID1 AonT IeiU ootf ri`ýti-:i~tM1Iolo nde Soleil mso irlt 1Sis shown try ins'l I . I II I rdft a onii (Iu
for leivioltto fields oaind vi Itty, it tlinularly itt- shor-t tpiriiuirrrr, troI

6 tot' ritlmns Iinit't'sett r,!qolar With i mp, lie, ! himall ilfi'rvinren In I ItePtworiri
%Colrorr-I -I *ia lri~ltn. ari 1.1 sl~t ,rjrj~tt% tittiSi doral i,,troml Irrtiirtn , tIe Ifil o I ! slllqsif AnPM 1 1500 of irpor or vI ll -t uts"Id ccii I0, I IA . I . Vir ite Vti Irrirsrtl m tlatn to

IfAtblf 13 P0 roliremint this poplaoltion In resting skeletal reooirmcle,% 1-11-7)
4 c tICe frcton olffaopelcalll IAries according to this defilnltltor fell6, istrili n 0.04 for f`o t ,I l of roi~ldlo ga ilt tori vet w ts 111 Adc 0.3111

ACTIiiE vT for tWo fields sit Sol tult Memin 111's for open c alif I 1,0 vriestrr 'I oneritol
(impHa") 3 -irlateit to to, aed raingedi Irt umIt to Momt. Itistriorrtlonar sti It tinlos toiimenioartA, is tilo rlog nortl pattiere (fly. w-lt) ad sctblt as locimtroe so oi

ti, \r nedha gat, o1or 'tIIq~tc Sh oed Ifre a ol for soheot"' oi-4 to- til I u (* - t.30 loontuiloalat i L 1, glof Indiellduala ocis'usfe allied tntwoar t1lt
a 43. C 443. d it It tiles the Oean). litune areat at different dififliusfn Otit~noes than,

W caprillaries wer tcomputitd with Infpec~t to noitiplosi of ~total calsillary~~cto '~"5S 111112 In order tomproc Ida' an aeantrant tally fl I scIntiratomoen toI~~lal1 va- cl I I Igaro I _C: It ted II) s11ows 4alistr of contour reops totrl at hri o
so 100fo .10 ik-tltI ed capilt ailoes ot uos' cosoleo ileld alto to - 0.40. 1 act lonal

40 0 OV 0 0 IC od Ion aita wi thfin thren It9t2 contour(ir onrpen cotil Ii tile AS c dlotm~ili I100t
Og40%)Oobit r ltrtIn to toe rertoct. lot oIn olo , dtrserid oilunot lyinOf etwomei Ii an all,t

hil ar rea beyonid twict the tlat it distanovir at IrocroAssei to to Itat I a .!,4.,
ti~.2 i t ttnlici'iiri'' it 'n'' 'li tt'''. t'l F lt'hr ?0i-304 at Iv - .31f tri43, bill at to I .2t, and fit% at 10 -. ?, It the

* li~~~~~i I1-t -1:. 1," iii It ir I i--t r tr IOi' i, . dlitrtituttolr patterns bytresoa Ithuesto %actioco art, frilad In tior , Otesost
volin io lyrrrr birynrin tile unit dtfluolot radltios ýICt/..t/i, alsolt to 'adios of
a tr-oth oli I dor1  moot deterittimn the ci t I in .1.0 paramtvirs for it? s0upp1y fi
thon instilng Mutit mc.S

ln, osrtlntodr nilofr for lioth gat'rc lessld lotoso orion Ion ShoswIi0 end%' of well I sop oelil lCd 0111 torroorhdor Ili' ya' o `546 01 tour oifllOtr ft riot
trt Ti.luttdtitY 010 ' CAl'IJýLtANf Ot I ilTIII l Itit ANIt C bot ttooI.& CIlittIt lot oocNatI r o In mliad esoc I me, thr is

t
laort are cIostarod arnocid q'Iroups

MIAMALIAN otttElAt MUhcu io. iTft ar In lItersi pllraover, lirtoiio of tliri, or r Ii are rstrosito
tMH Rtackle 5,It. Gta I. ll , atuddit u 0.11 Lit I lpfimir of lItolnair proptortitortslly in thre rotat Arera%. Alftthougth the arrortncnll1,1 rrt of not' liire

oioot ot n~ 'of~o Ctt)71tnT~ t~ Ohk .toh soIl An ta bied Is ratatedin It int orgsrrloattoo4 of inite W lOir types in it ted

to avalutieig etfecto Of bloodufleaw and orteriel Oaygen coirtoct on ttfris trttit if toe, otototar supply lIIt enorlt liner troruttesl, end in nont
xI q Ire e tge suOyplp. dlistribhation of , Irfused captillartieo ito often MICIot I ei With Into Itllattoo of thl!oilfl triit-0111, toir tyyrs%

..m.r.ointadt by a Visie captllcry daonoity or eoaratide Itttrceyltl try d'ItanI, ''I(upre yU~l"aa' t191)
in a f19ied of on, forte osyqoot iIlt~tio capac Ity Pul' unit east 1 I) ho )ttlsreib hi~ rtI 10)
MOrpholiOyp of many cma I la4fir tatotal talc les ooipmiets that tel iter
oatila of "or l oxgestiltstit oaait re Pet itihtr. A es
J floor tyspi are pretant ine moot moec laol fit (fast glcIycolyt ic),i pull Itt, toLrtc itiyr i ti~~ilcn
noxidatlya/giycolytlc), to Wlow oxidative). Ithaso dIffer In m out1h il
coetraction satocltyi, caysclty for oxygar optake sard sucoittibili10 to ioi lrs
rAiautaa (1) Cayillyry %Inpyly Lt ot so ad Stl 1100cm iS greater par stilt floor
area&, 1 mad i lg to ou toiler) erof capt idi ad 01 arvood groupofe thosc fitbars In
roti-oos ct ionS Of Moutt I(5), tooecf peartidle oh theeI captillary network cay ij

4  
-1ntiiu iiioiii 0.) t tier Ili~ pill.p t1 11toii1niroito iiIlload in addittonal wieiaa tha 0 itn th dmffotan fieald (4). tUnlaes the Itr~ o i1 "Is Io' ll i "A lrltnt tl ..... t ii. t. 11~'n.i r Irllts i'Yj

otasicat batwaom parfosad cap tI arl as are i esarsa i prolportiteat to the ouoci ro11ýiITnl , V altpulu e, cr oartrrr,~ t' sIr Ioll- -Is t, Ult.
aatt o oygmotb b Q tetairccg moicla outli, effistcloey of oxygen It; I R."riktTot

1 ~~k~.i ~n 1  
t i ilt itOe r~l 0 1IIltr iii

* ~~~~~'raniport mitt ba radioed,.li.itt. il',irirrnb trt', si tncn ese0lclImlrr osuptakhre~n . i Sillllriil~ I Its i Uirr 'tat, rIoIn tilturi

Poc il gatd hio col leagies reasuored disotances belwacet blood -sor fated eiivOrY ,lin10,oiintat-ciIli usslriatirntisntOi,
* sapt 11cr lea of .rat racilolt eaic lea by I erslal microscopy, Tbey ralpohited temt' It d 150 I;I,, ioirl 3tai at. trotti1i1 r1i ilon totrf 1ani t t

ear atte irn 0.t to I tllei tho Scan natlsc% (4). the Opsasnt Study inalk s to. u A, upon cdii mlAiii Ii', y o
to facaino sytjttactical1ly forII 1 raatntte enaiteokltal coucimo, theA
ipati al dlatrilbtotlo a l oi cplaie, And (lt perinmad (or
wallI-parfumed) capilllarlom, and to rolata 1.1hatr patternsý of diotrtlettlon toit
the arraoigaant of Moscle fiber types.~5 'iz~.w

I. Lllitr ... ~ a pit i rias, l.ower loll cmstcleo of 2 -kg feacet *~~~.t
Nea lstli"nT"vlf I r2abt 'a ' ri1?i-- , becauie of the clear bhIotecohol cotli, N 4l
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00l matched ftields of aerial frocco cclGl fte f tnln arreao'st '5 t '

i) fractionat armao ofec Ibe type pIrelen (11) itwos fiber idiameei 'iI
Itota aria a rtbd of Iflto It il) cplay density (nmacta' o

capllmlao 0 tlat ara Ic u ; m ta iodtel~dnial and coat tetorcapillery
olo'tacoie IlCil) aft'hi th I el. CN:'f , wareO measu1red bty drmalini lineo Trot

* ~~~each capillary to sorroutedlng aptr Imi Ot tracingt of the tield, to foot I
a mateor, 01 losoed tritngles boepsar, al ,t cay It-Io cry oin te, alth no limos s I
crosoinig between points. Coenecnitn INa Ilagh wera Axiasared eith aIs
mitllimeter acala. Ac eamcnploeo tus o msyIiho in fg 1I-A.i< ( \..rV

tiatorceetitieryea Mada On 0 minled wooclair medial med lateral i r i 1..'....
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relA ation to capillary deed Op. Mete too I eacesrad from LOt iojo
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OXYGEN SUFFCI]ENCYSEIOX
AND UTILIZATION WITHIN THE CELLSEIOK

tInstrumentation for this study is Illustrtdi n Figure 1. IThe system
is composed of £ duai -wavelentgth spectrophotomater coupled to a cenventional
fondue (retinal) camera by meaens of fiber optics, lihe fundus Camter was
focused on the retina just below and nasal to the optic oisc. MonochromaticWIi 57?S"onm Ooeeenstten
911sht from the spectrophotomelter entered the eye through a dilated utpi I was inoe
re leted from the ftinduo and was receivd onl a photomsultipller to s. the
sample, or oynati, on depedet, wave lengtis for the oay-deoayheeoglobinV
1tice at 586 to, with thin letter waveleogth representing an iscebestic extinc- OSUMI
tlion point for these hemoglol speies Each monochromatic beem was flashed J'
onto the retina at 30 hot and nthe arl1theietic diffareniio between tne Insteosity beawkoma
of the refiected lighit, B77-1586, was dimplapad on a chart rwcorder along with

a edut of the reference t0b ne) beam. Variations In the reflected refer'
nco Iligt, were, used as a I nIcat or of the relative blood volume In the
re Ina f .eld, t ibeetire optical apparatus was inýstalled inI a large walk-I o 3

yPITeirbaric chamber with appropriate penetrations: turIua the chamber va I for
elctrical recording. ATMOACMMftIP11 0010CM

K N,. ~ ' O T C01 4dATA .

A. Inc Pease In uxygen saturation of :IiorufIda Ihemug lobi Inaid dec reaae
blood ut v o lone with I esil nespIniIred oxygeti. BlIood volum 0Is shoeti

1I6,,, elsatisve1 to control lanel (uuhd; `Io 1vii seasoned witn 0,2 a te AoygeinI I~ ~ v- r'- I linspiration. It. Reaetive efiecte of Increeonlnyecaontalla oft carbonis ii 'I I ' . I(Ildnsidoat 4 oteaon blood volume l1h) :And limg4iistiaii
1177-- i- ism) net ordinate at same scal as A.I a ebgo ve,.I D ashe ttldl'II flowvi I idlI-

Onto, ) . Iciteslevvl while breathing air not added COgi. att4 late. PinsIp~~bt Ar a' ~f . UP* Auaare e41a1ts of B trials, aW taar errors

oxygen pressures sutggestin"0 that Oopeeii-iiidu1cad VAaocoositrictIlo limits
rio, clioruloal blood flow suufilantly in preveiit lull arterialloatioin of the

clioruidal blond, A uhlelat effect t1ie baeii noted in the cerebtal circujla-
Schematic dagram of the its trUniitati on sys tan for owl metric tbitl whet's seioous owygenI partial pressures tin noat reach a hemo4globInl-
studlios of thle retina. lbs sopply voltage to ibmo photomoiti1pilo Iaoaturatiiio mougul tuda In 4 ate onygon (1). In thssne it wasot petbe Is held constant by a regulationi circuit during th ibra ibet!civ prilpesreo sgnlithe retnl, bloodu so ig
the BO owt light is openeld to the eye!byIthe , ca clcopr titet suims ollygen eatractio free biamg~ricn diii nvi take place. In eshori,
ddjuste~nits loI this high 'otagear idcatv G o f ca gig bloo theitnurvislOn of Ouygen totaly from pbyslcally-dilieolvedc oxygen wek
volle unettailigable,

A decrease In noygen Saturation Was noted wher1 the carbun 'dioxide per-
and a t IitchealI tubs teas Inserted. Patralysis was Induced Wi ith gall amiiie d IuGide level reached ait equivlent of got ,It was sihown In Figure PA that
IrietLhiudide (lt olavdl) and the anitimals were Artificially sa~plIred with a the oxygeti inspired In these weperimenla, 0.B4 eta, wasl enough to All hut cue-

minte ulme rodcig ar-guiibrte areril nd aleuof pitletly oxygenate hemoglobin. that this ucygai saturation fell Is apparenitly
I'blIt cud 20.6J. bA P. I urnrespctilowly, Anlee is noer sectured n a I teio- a cinseqii c 14IGNOf the Bobr sifilt because concomitant blood nu fume lri ic ruse
taIII heaodhoider. Oasses ware eumieiistoerd fvum preniwed, cyl incers VIA the pravstiunwly indicated a higher flue rate and a higher likelihood of the blood's
respi pity, remainlIng oxygeniated inI transit, paradoxically, awry high carbon dimoid-

levels, 1.51 0C at 4 sat casad a drop In chuorodl bilood neluma to anl Itter-.
Ih eecroatnur phin sigjnal , astoevad op ra light flash delivered madat poibo Alongit I he.theo relative satun catilio hm a oi wiMPIthtothe o~pposits eye and !,ocoidi irni ih A corne I elctrode Of the 1,. uvygen. No reasonis for efetieohghhprnp a. are abel wt

uacuom tyita used cliniti alip. f ile I responses We,.. liikewise displayed onl a Anppelte , hut we may pustLulaet that no iurther Aoiir SH IA' ocorej sland that
chaitrt recordier stdla t~oted unl tape, '"Pr Iururiar analysis, oiu nod flow remains high wh ile the bypa rcapnli reduces the oxygen needs anti

:otAct 1~ionin by, the reina Consequently, the ArIiaiiei'VI0 venuv 1 vgndIII faorence,
Reslt wol be sea len under thse A Psotrm condit inns.

III@ 00 netr Ic reactio01 of rho-o Ida I blond to Incr'ewe log tenlsionls of lion. Ihe a tr 1kI% i ',efets of itypercapoIoii th alel ti t Icro:;t's 11~ A- ngaw reIlk$-
ceygan is nomer Ihcad Ini liilow 20 Aloung withi the cvrneslioul log cinanges Iii wise on I hue,. ui WINywt chain cal ,uiioupl~gl Wii o ile ratil 4its suc as 1ýtha
cascule1.r vuIuwi ehI ch occirrad. for thete date, sic aniseis were venti latedi following asetate Sada1ni1stialit it)W laic ebulitini, of the it-wave coabined
wih owygait inI progress inel gr~ewter fraoctionis , up ito 4 ita. eros toygeti With trsutnoof the a -wane been seen. tx otem ypercepnita (I hI CO I

measorament relpraneots the 00 ea~t nIc nesponos oftter W mliiutes of nitroiogei has the Mott .daplrelssiit effect. lhe survival of t.he a- and c-wavago c edIY
eii lit Io. hcharcte istc ocygeon Satitration cU'V itreo naotiogi utii o at i tudel I dcaet that the hyppecapnilc 'block of s napt ic func tion up 4q4 li I al

sitated as the doate are itlutted op to 0.84 eaW 0 ~and the addi tlundl obsernv'i Activity tae lc tapitafrn h eetor cell layer, becauseFtion WAS nedr that ill enid 4.0 eta4 n leads to Irnl hot ilastioct hemoglobin this red i1.1on gi es@is to these canine While the bI-ease arlises In the Inner
oxgntone lacrsii A oraoIIognl ud voum Acm adl aei, lAyert. I4, t). 111ucl due , fai sexaplIe, to a Buhrt shift caii ha notlad nout

aj~~~~~~~qd,,fi~~~~~~~ ~ ~ ~ ... i sato measuredtyWS it, heengiwbinn aimultaecusneotisIInalyln tw-Ala o, d n muýo1,n,%1u~
Intwud be aii Incomplete osygoni saturation in vetotis b I uti. AccordIingly,

asmeri ealilwrs' also eno lto-ed while vasodilIaton was induceid In the In soummary, vesoctonstriction halts. the aitltat oful areiied
le logthe wit II orcrees ing COi 'III 1 tat Ions in l gos P cltrsWith cht'roIdal Islhi ott veit itt Al arterial PC vlves yea ltr tha ful0y lortand ia te

aconstant IntspI red oxygen f racwa hot'of 21%. Risul ts of theeaspe cen~imuts are hytrcpt a icssr oo ottevsrottrnlo ia aresret, iand

s hown Int Pigore 21. Alth each CC 2 I ic natee up to 5t 1:0 at. 4 ata (eqoiv alen t oxidative aetabol ism. thus,t ao O tislvl hr safl nt , yolta fh chievIng ell evluallty betasat, oaygaen prnsionll by
tobi not C o l wit h s a level) ntheeisa fal intebaletd lvm highterlt COf hemo the plasma antil auspun 'onsomp ions in the netis Inci unlikely In the living eye.

Hiurt Pot at 4 'ta, elic1it A shift I ian 1 116 fi l-bibinal inward greateor' "Il'oritaitd by Grants in n19b3 atid lit 01191,i ro Iuslie Rational tIntitutes of
oxygenat ion aind, At the same timle, the choro Idal IWhotd vol ume drops. lipa it0.

tlectrormtinognwhi sgasfo the fellw eye during the hlip ercapii caeneai peri evn~ltn

seriseota th c-asia, geerte :In thel recepior-pigmeont spit ltelIa
lyoer, Is relotluvely unuiltactod by progresively greater CO. preseoras, while

t oi -avae ie Is , 'iluted ity ancevrage of 321 while be '-tili #hgest
I/ fIt CO ) fraction. Iis COa leveller, equivaleot to iti %CO at I ate, led
boa 0 v Irtualy Aoigus ad b

t 
aealverige amplitude to cotr% li

the 0 an"Imal teoxted. Pare oxygen at pressures uip toI 4 aLa producend no
significant Chnan"%o in the LAO during bites short seposure se opyeo here. A R~ 11IA11 F04 'nut1 itorIVSV(I h01, tP PPhrP~ I)KYiten In it ONi Iv i1~itoiy.t,:,nf:iAI ViTii'.i

Clecoss ion vnr~i!iu0 .1.'. Hiatler aittiid, 10I. nte,. lot11iocia 111 ti .4 xiea titet] rntt hi,

vins~ih pieasnt results cIga I@v i Indleta the reac hivi by of the chore Ida I inici tat i ''speon (it0uti tttitvlp 1a it c'1'tiuilv ee a".0 t A .. lsivi ni .
s Asco'vur to hig 0h .,moye rsue n to hype r Lapola In the for faI '~'~, 'tt, rtttt, i~ I ,,i we 1notitt~ itti ots , ,l

before121,libttt thle easoconsitrk tion ( decrease lIt blood volumel due to ttui'tni ie i f- Ii, ii ..... I I,,,i, ti Itincit .ud,lt.i 41,- at1 1t1,titittitu itt,ttt . Is.,
hyperbaric owygen Is a unique noservat ion lit whet. wee formerliy balieaced itt I liftoin, Ionthti u I c ettvo l And 'ii e I -Iitg '. tib. liti' itIc .a .ne, til.-

compietain helmogilobin at 0.04 ateI puýreau laguiceisot ainer at A cool yet I, ''oll.it, I,,, 'i nu yet oriiii iirt tA lt Ii '.te
Iea In Agreents In oohoeon satuato earl1 observed In 2.0 and 4.0 eta u't'l Mtt heilaitI eM ceotth
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SESSION X1 METABOLISM AND THERMAL PHYSIOLOGY
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MOLECULAR AND CELLULAR SESSION XII
EFFECT'S OF HYDROSTATIC PRESSURE

A MATR4IAIVATIbl titAttdO or mtlai PIIUMUHE4 AND ANAIAETUWTIO Ufl'rMT. It will 6se Hccl lifthl Ii'll h'A sri' nrist toeV 0,l In hewsi-iirot Is hen.
HN.J. Halsey ,Awgeia. F. Mott I 0.0, Olpiror wid Vocdft l c.dIy-Mo h *. Icon sioy 'i. The hr vule r uiyhr. v. 1 o-Ij- Gusielsi~nlocl ll.A
Dfivisons or Aeaeetieatn" slid of Nedloal Coaputtcg , Olintual itesea.rot Uestre5 efec ol," picar to .th -'id fusife . i~qowtis e ,litocvesotoCi to that
Watford Road,~ Borrow, IttLde. Eigland. I l.r"t

Tbs pressure reversal of smoesthesta is a well established phenomenon in 15
both eamphibians anid mammals. Aielle 19111 the quantitative data we the decrease
of aaathet iv potency with titoreasleg pressors have oscally hesn analysed is
tulsa o:f t he critos vlumeo hyinoibsela. this predited that there ashoold ha
e weviversall lisear relationship he1tweet the pvrcs'taoee iforeoae lIn
anasmthatiintg paril presmaure of sey sgetot and th iae In hicascr of 1100.

hello. chink Is need am ths '-inert"l gas (Miller vial 1:"9,3'). ft hasbetdtsow ateted that the ices of higA ireessure helium le qo~twolent to hydewe4totlo
"eautor (Miller It ail 106) ahoopgh tl mammas tsllom does aFppear to haew a
wask inherent anaesthetic pols.., (Realey l7)'.i)

There has beet a consIderablel 1laeq.?Inrn or to whether the universal
linearity prediction oft Abe oritlo~ o ~wnoiae lugpcttlvwi is proveni It dove
appaearto he mstablimhwed lot xrprisevta with c~wts (Miller et &I, 1'/I() hot tho
dots ih amalnai are ronncirorralal. Nlor ehoepie, itetatted stodies with nitrogen Alp'
and argon in mireo indinate that preseure revoritol Is nov-Ilonvar (Alit et slm

199) ut tint is sloliapoed by one truop of oirbera, (illher ant ilel t li0,0
Thers have keen fewerl atudios with inren ii' ognts btoe titers does appoer tii aRohob) T
he amreesset that their degree of presomre croorael a different tros that forUA

Athe Ichaettotol agenhts (halmey at &1, 0)981 Itlolr and Wilwow, li9Al,
Hotiveer, these last twol, atodiec disanree As Ii. whether tike revesrasl it linear. Pik. I il bet rat vi the d.ol'tioel klviorla op It' A pl'eeop'ii, Ft 'f%) e I , It tn

interretln twIhot the ohb~rs'nt,i lointf wIii-hi it hlfi -o At 'nAnisor eilli.iv.il'o it

teThe issue of onivnersal li ewil ty is prt igu arly aisysit st bewlacas it is AW - io 0. tm 'sett' to',i'O 01- Iti, ,XI% Itin oh "1 co firf 'icoetlt'etiiii
temajor oreiotatIon if the unitary oritt me voluse hypothesis. lop a terost ivy IAIlloiltitldior nwilietoiOlyIsIlefeer tunertw tii io

ha the a -#tt"at Iiyposthi weels c ju oaktilatea dl fi.ornt moleculr esilla with of t hi' o trAe da lle , n u..wjotncd romp lowf ,I imgmuoa at Ik tAol,
hatdodgrose of ouuwusnoye uiteley et Al. itl'7( In view ifr this '.epontanoe

It esreed aprpropriate to. sttempt to analyse the# avaiahle dicta in terse# of e if tit. t cr0 in v` in ,n li ,Ii iii tieuIto or, t iii I' t, liiiP51. Li

* esthemlisal mo51edel , We fortmiloteil three speulri ifiqostilova

*I, f they) Kar ooii-l meat, 'to) they fit a mathematiclw siods I basedl on a eimple wt
Ii stotratios oft the solcoulnr altte - Analogioes tot the lh~eay ir edworptiiin o iotheels

3. Alt eroettoehy. iAt. thy biawe ito he lit ted to a . 'ro , ooeildxon ail ehioiil '4illiti'
Would pred lit additi onal efirmteu Cha tbe lipreemre in ilireawedi hi"I iilit ou i1tii

In iir prollietitry woalywia, us licwp usedl the dat oiolee fistll t'lhe pi....o...n.
revotaml of titi InitrAvetii sU4 tt Shtel eeINy vi ii, hi/i ewo titie hull Aidiel
"wwloe a"o h"m oa lVyiio wave owol"tells ill 4s, In UhvNe ew.1imrieoth w wowetho I u i

taot 0 veo wars deaterelMned in terenl 'If ihefwlgi- in ll$y oofder t ee.dp oitote
niwlli is111ow i 11111A 'fshil Iiehtl tone1h prs'wwtitei we fr'sm di 'so,!ly meaftulti the ''iii.ltli d 1 I
come atilt tot conoenthilnii't hineh tile scrum cliii the an heal were at firrsusso' 78i, i) iii~iiis.I

tiva li to til poeri siiod it otrthl-4 lreaaotro ralitrt filial sa Abisoliite
v"iee we1 A. i 'Wi'ris ot'iit Itit, ther~itolt iuuivNlihl ty of thl, retew'ni rivo All 1110 1 Ill rI' tirtn ins oIi''i it III' .10 i.s Is, nIt M. l i .Itlisii 'Ii
mptilhý,hia iii' Aeoivihh*itlltgi vtnils it hires'vro. do itirrrfr,s eitih talri ht .11" .t1.161 t t'-''s adI iiiliyi wilth [iilkruotcc'i ii"'iw i igIiJ'
emA61t' iwo iitnsi ivb hodIaa if aiooteniiraw atlid avnaichnd cci tog timea a itet thinl isv1.1. tiviirr i wtily' o

0in fobioii vice vitolktiti orr , for a1 ll. Atipognte il fer lowdile there were n-s
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SESO 1
MOLECULAR AND CELLULARSEIO I

EFFECTS OF HYDROSTATIC PRESSURE
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SESSION Xlii INERT GAS EXCHANGE AND DECOMPRESSION

IPMO1Y ON 111lFINIlION OF 1LIU NOZIUtlI t' 1N1.A GAS 710. IN W0OS ONJIING LIMA0.0
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o0,a 0011 d0 front results 000014gOliun dlossaomp learned, itt .11001 sao~trsorga- ,,.O, ., 0.0.
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INERT GAS EXCHANGE AND DECOMPRESSION SESSION XIII

where the three tercns in the numeerator stand for the innerent unhtatrati lo1IS-0 I'T,~A V.hSi x o Stl N i lSi iI lmw
tiecu elaetoic ty end the Surface tension. K Ist the elastic moduilus ao' the Vix-l'ti.,emim iii 'l xwll'.xxr D II UIV.' '(;iSm'iti Xit; Ilm-ilt in- Al Ilitl AIA Ilxi V y.' I
t usmu and y IS the ioniac. tension, fl-i Ni.YISVt M~d- Y

An, ceyrisslol for AP, In the icae of air breathing, Ic obtained frown Hills iUi-plit-neamihiactvit in iiiinei' in lir, cixn itonmi ot ewn nvilciy,'t Jiiiiiialn
and Lehleenurir (11149) stxina if tir eI.lix .1tilllti lia limiig olt ii 011, 11m i U i,' wli'crd IS .- t"

Eq. (1) Ic trens farned In to e cartel ian fare, A solut ion to which Is foued i-ilS cult 1mi"mni, iixmih' ai t iiu N ~l%8 IfP K iline-*i Altiioma iijtl-K-1 . ,
In Carelew end Jaeger (1959), The solutton IS then Substituted In the dime-wiwiaiint'iSAP(hi iAce A, ic twnAiijmmctmciii
ci on lace Ficks' law, end the reeult5, an exprescsion for bobble radium rate of . '.1 AI, (5)~dxni. cit fary ol S ace io vloirl iiix'xiaii-ime miii inlii
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EFFECT'S OF HYDROSTATIC PRESSURE 
drn CMlIll - liltC~iihliiN ciiiy dotornit ring the. earnur of lph~ospha to ilyiltrole Ir"nAl vrita11m

incu atin, lihe kinds cf hydrolsi mesue wee f Irst1,toa idlus:I'.,6fI" ,in.
Itoprl oliu wete v'alta lioidtitsth tel vil hnto "I~-~'- and second, the uliwoot of hydrolysise that occurred in t he presec of muabaIn

cln rii''te rif I ot chitac vail t ' un tm t e itti.O frto, I')t Thi se:acoud nussorerun t yiaelds Mg-es acityadrrsnsnopcfcI
ce' Itdrs tt c ltitalrt td/tti~yo uin I atit kniosll, till) Vito thrat VitAillc activity of the membtranas I It Probebiy represInts nonspecif ic cleavage

file to A diirtct tomagnalv ti tite v II me vu~fsit ofn~ lIP b ay n Ittymensyne The difference between total and Jin ATIlasw activity
can be attriote d to the fla-K-Pl~ice. figure 2 shows the total, 1`19- and lie-

With reepeot to e toit aii vievet hatr, via liltoneac tili itt caititi vl A If- K-AlPaca Activities at function% of appilied liresalure. Control ATfas activity
n' eat lintld t liftiat cut tilt, I"n it[In thyo it tile titration And flitn,' ovroo to: in ioi measured at I AlA Is eupre sled as lot 0.it s hows that total anid Mu9-AlIAlas
ahpolote temiartofrta, Stile relation loadls vm tie coiiiitfor th~in tinn kfinoiiIo- tii actI vities exhibit a hiphasicl response to preesorl Ithey are both activaied
virlto. lt~lciyi ratlu A0, mt tile trtil i of A tii tni leal um tn i ivo,h ~iditv. tlnvt, i bye tonlv pratsdire and then re tu rt to control or less- than-control levels ati

0l01,n 1 as 1,1'10110 Vl11ol o io fiillfi n t 1111, i97lit). voonti fte ill I lii tub c.Vi':, hi oher pressure, On the uther- hand, the la- K-VAla se exhibihts a nvionotonic
tatlo, iv oflv Iii fitslio l ti aolre led v~ctil~p t 0:11'' ar itlvpn.e ie on by paressure, Moreover, the activation of the enzyme has rouqhly

lot tltirativil *n i Ai/ti 9 we e -Iloie fI e'f' A tn td i lit the 'il,. the %Amw trassure sensitivity as the inhihlitfun or sdium trensifoct Those
I. Hfande eeAll Ilypyn-fla aw rean biv auiiiiosteed i eleniiI indica te that ireostire inhihi tion of sodium transptort cannot be

altribotwo to inhibitiono Of the he-il-All'asa which In fact is activated by
1) Pierese -amay noldfly tfit into re nit I;. cheria~te reoan ot:li thit mag tfo prelssure. One hypotifasis is that Pressure uncootil we thel Ha-K-AhlI'ase and the
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